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(54) HasBaHHe H3o6peTeHHH: flHOKCHA MAPTAHUA flflX KATOZIA JIHTHEBLIX HCTOHHMKOB TOKA 

\0 (57) Abstract: The invention relates to chemical batteries, in particular to chemical batteries provided with a lithium cathode 

O and a nonaqueous electrolyte, therein a manganese dioxide is used in the form of an active cathodic agent. Said manganese 

I/) dioxide is obtainable by oxidising a manganese nitrate by a sodium chlorate in a nitric acid associated with heating, subsequent 

O separation of a product from a reaction medium and heat processing. The concentration of the nitric acid is modified from 38-44 

® % at the beginning of synthesis to 23-26 % at the end thereof. The content of the thus produced manganese dioxide is equal to 
94-96 %, a bulk density thereof ranges from 2.5 to 2.9 kg/dm 3 , the particle size distribution ranges from 1-3 to 60-70 mkm, and 

© the electric conductivity is equal to or greater than 3.4 S/m. The inventive active cathode material exhibits a high cycling 

^ capacity in regular conditions, thereby making it possible to use said material for lithium batteries. 
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(57) Pe(J>epaT: H306pereHHe OTHOCHTCfl K XHMHHeCKHM HCTOHHHKaM TOKa, B HaCTHOCTH, K XHMHHeCKHM HCTOHHHKaM TOKa C JIHTHeBbIM 

aHo^OM h HeBo^HbiM ajieKTpojiHTOM, b KOTOpbix b KanecrBe aKTHBHoro KaTo^Horo BemecTBa Hcnojib3yeTCJi ^hokchu MapraHua. 
Ahokchu MapraHua nojiynaioT OKHcneHHeM HHTpaTa MapraHua xnopaTOM HaTpHH b cpeae 330thoh KHCJioTbi npH HarpeBaHHH c 
noc/ienyiomHM oxaejieHweM npojiyxTa ot peaxuHOHHOH cmcch m TepMOo6pa6oTKOH, KoHuempauHio a30TH0H khcjiotm b npoqecce 
cHHTe3a H3MeH«K)T ot 38-44 % b HanaJie CHHTe3a ro 23-26 % b Konue CHHTe3a. Co/iep>KaHHe nojiyneHHoro jHHOKCH^a MapraHua 
cocTaBJiaeT 94-96 %, HacwnHaa njiOTHOCTb - 2,5-2,9 xr/^M 3 c HHrerpajibHbiM pacnpezte/ieHHeM nacTHU no pa3Mepy b HnTepsajie ot 1-3 
jxo 60-70 mkm, 3JieicrponpoBOiiHocTb - He MeHee 3,4 Cm/m. nojryHeHHbiH axrHBnbiH xaTo/iHbiH MaTepnaji OTJiHHaeTCH noBbimeHHOH 
cnocodHOCTbio k qHKJiHpoBaHHfo b o6biHHbix yc/iOBHax, hto naer B03M0?KH0CTb ncno/ib30BaTb ero b jiHTHeBbix axKyMyji^Topax. 
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flHOKCH^ MAPrAHUjA RJW KATO^A JIHTHEBblX HCTOHHHKOB TOKA 

H306peTeHHe OTHOCHTCH K XHMHHeCKHM HCTOHHHKaM TOKa, B HaCTHOCTH, K 
XHMHHeCKHM HCTOHHHKaM TOKa C JIHTHCBBIM aHO^OM H HeBOtfHBIM 3JieKTpOJIHTOM ? B 

KOTopBix b KanecTBe aKTHBHoro KaTo,zpioro BerqecTBa HcnojiB3yeTca ahokcha 
MapraHija. 

5 ^hokch^ Maprarcua b jihthcbbix iicxoHHHKax TOKa BBiGpaH b icanecTBe aKTHBHoro 

KaTo^Horo MaTepnajia KaK cpaBHHTejiBHo He^oporoft h sKOJiorHHecKH hhctbih 
Maxepnaji. 

^hokcha MapraHi^a npn no,n;6ope onpe,n;ejieHHBix ycjioBHH CHHxesa h o6pa6oTKH 
o6jia#aex bbicokoh CTa6HJiBHOCTBio sjieKxpoxHMHHeciaix: xapaKxepncxHK. 
10 HccneflOBaHM AHOKCH^a MapraHija pa3JiHHHoro reHe3Hca noKa3BiBaiox, hto 

HCTOHHHKH TOKa C KaXO^OM Ha eTO OCHOBe HMdOT BBICOKHe XapaKXepHCTHKH, KaK B 

nepBHHHBix, TaK h nepe3ap5DKaeM£ix H3#ejiH5ix. 

H3BecTeH ^HOKCH^a Maprai-ma rjw jihthcbbix hctohhhkob TOKa c nepBHHHOH 
paspHAHOH eMKOCTBK) 140mAh/t ( b pacnexe Ha icaxo^tioe BemecTBa), KOTopaa na^aeT 
15 90.0 mA-h/t Ha 300 ijHKJie /"A 3 volt lithium manganese oxide cathode for 

rechargeable lithium batteries/Huang Haitao, Bruce Peter G. // J. Electrochem. Soc- 
1994/-141. #7.-CL76-L77A 

HsBecxen xaK>Ke ahokchu; MapraHija c nepBHHHofi eMicocxBio 150mAh/t co 

CHH>ICeHHeM npH IpIKJIHpOBaHHH RO 90.0 MAn/r /«HcCHe#OBaHHe JIHXHpOBaHHBIX 

20 okch^ob MapraHu;a 3 KaK MaxepnajioB Rim nepe3ap5DKaeMoro Kaxo^a jiHraeBBix XHT», 
Tjio6a H.H., IHeM6ejiB E.M. ? CxpH>KKO A.C. Te3.^0KJi,3 CoBem.no jihxhbcbim 
HcxoHHHKaM xoKa, EKaxHpHH6ypr 5 4-7 okxh6ph ? 1994.- C.6). 

He^ocxaxKOM yKa3aHHBix MaxepnajiOB aBjiaexca HH3Kan nepBHHHaa pa3p*mHaa 
eMKoexB h HecxaSnjiBHOCXB xapaKxepncxHK ncxoHHHKa xoKa npn i^BocjiHpoBaHHH. 

25 HsBecxeH 3JieKxpoxHMHHecKHH MexoA cHHxe3a ^HOKCHAa MapraHija H3 bo^hbix 

3JieKXpOJEHXOB Ha aHO^C IIOJiyHeHHBIH SJieKXpOXHMHHeCKHM Mexo,n;oM CHHXe3a 

AHOkcha MapraHn;a HcnojiB3yexcii b KanecxBe Kaxo^Horo MaxepKajia b XHMHHecKHX 

HCXOHHHKaX XOKa C COJieBBIM HJIH meJIOHHBIM 3JieKXp0JIHXaMH H aHO^OM Ha OCHOBe 

n;HHKa. 3jieKxpoxiiMHHecKH cHHxe3HpoBaHHBiS ahokcha MapraHna HcnonB3yexcii B 
30 KanecTBe itaxoAa xaK>Ke b HCTOHHHKax xoKa c HesoAHBiM 3JieKxpojiHTOM h jihthcbbim 

3AMEH5IIOHJHH JIHCT (nPABHJIO 26) 
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aHo^OM. He^ocTaTKOM 3JieKTpoxHMH*iecKH. cHHTesnpoBaHHoro AHOKCH^a Mapramja 
xbjislgtlCk ero HHSKaa HacBnraaa hjiothoctb. B pe3yjiBTare stoto KaTO^ti Ha ocHOBe 
3JieKTpoxHMHHecKH cnHTC3HpoBaHHoro AHOKCH^a MapraHija HMeioT HH3Kne yuejiBHBie 
pasps^HBie o6BeMHBie xapaKTepHCTHKH, BBipa>KaeMBie b m Ah/cm 3 . KaK cjietfCTBHe, 

35 XHMHHeCKHe KCTOHHHKH TOKa, B KOTOpBIX HCnOJIB3yiOTCiI KaTOABI Ha OCHOBe 
3JieKTpOXHMHHeCKH CHHTe3HpOBaHHOrO AHOKCH^a MapraHIja, TaK^iCe HMdOT HH3KHC 
06BeMHBie pa3pjmHBie XapaKTCpHCTHKH . 

HanGojiee 6jih3khm k saaBJiaeMOMy H3o6peTeHHio HBJifleTCH xhmhhcckhh 
Ahokcha MapraHn;a ? nojiyneHHBiH oKHCJienneM HHTpara MapraHija xjiopaTOM HaTpira b 
40 cpe^e 30-32%-hoh asoTHOH khcjiotbi npn TeivrnepaType 85-90*C c nocjie,n;yioiii,HM 
oT^ejieHHeM, npoMBiBKOH h cyuiKOH ocanKa npcnyrcra npn 105-1 10°C. (a.c. CCCP N2 
1347353 ot 10.09.85; MKH COIG 45/02.) 

He^ocTaTKOM npoAyKTa, nonyneHHoro no yica3aHHOMy cnoco6y, JiBJiaeTCfl: 

- Hepa60TOCnOCo6HOCTB B JIHTHeBBIX HCTOHHHKaX TOKa H3-3a HaJIHHHH 

KpHCTajuiH3aiiiHOHHOH BJiarH ,u;o 5%, KOTOpaa He y,a;ajuieTCfl npn #aHHBix ycjioBH^x 

45 

- HH3KOC co^epxcaHHe aKTHBHoro BemecTsa (90-92) % 

- HH3Kaa HacBinHaa hjiothoctb npOAyicra, He 6ojiee 2.3-2.4 kt/am 3 

-HH3Kas 3neKTponpoBO£HOCTB npo,a;yKTa, paBHaa He oojiee 3.0Cm/m onpe^eneHa 

TOKOBHXpeBBIM MeTO^OM. 

Sa^aneS H3o6peTeHHH HBJiaeTCa yjiyqnieHHH icane ctb ghhbix xapaKTepncTHK 

50 

AHOKCH^a MapraHija, o6ecneHHBaK>ra;HX bbicokhc CTaSnjiBHBie ajieKTpoxHMHHecKHe 

XapaKTepHCTHKH HCTOHHHKa TOKa C KaTO^OM Ha ero OCHOBe. 

IIocTaBJieHHasr sa^ana peniaeTCH tgm, hto b npe^JiaraeMOM ^HOKCH^e Mapranija 

JJJVl KaTO^a JIHTHeBBIX HCTOHHHKOB TOKa, nOJiyHeHHOM nyTeM OKHCJieHHJJ HHTpaTa 

55 MapraHija xjiopaTOM HarpHH b cepe^e a30THoii khcjiotbi npn HarpeBaHHH c 
nocjie^yioiijHM oT^ejieHHeM ot peaiajHOHHOH CMecH h TepMOo6pa6oTKOH 5 corjiacHO 

H306peTeHHK) ? KOHH;eHTpai];HIO a30THOH KHCJIOTBI npH CHHTe3e H3MeHHK>T OT 38-44% B 

Hanajie %o 23-26% b KOHije npoijecca, i-iacBinHM hjiothoctb cocTaBJiaeT 2.5-2.9 kt/rm 3 
c HHTerpajiBHBiM pacnpe^ejieHiieM HacTHu; no pa3MepaM b npe^ejiax ot 1-3 ao 60-70 
60 mkm. CooTHOHieHHe HacBiHHOH nnoTHocTH b (kt/am 3 ) K y^eJIBHOH noBepxHocra (M 2 /r) 
AHOKCHAa MapraHn;a Haxo#HTCH b npe^ejiax 0.08 - 0.40 . MaccoBaji aojih M11O9 
paBHfleTca 94.0-96.0%, c oAHOBpeMeHHBiM o6pa30BaHHCM pemreHO<|)a30BOH cMecn y h 
3AMEEUIIOIIJHH JIHCT (nPABHJIO 26) 
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(3 $a3. 3$$ eKTHBHaa 3JieKTponpOBOflHOCTi> nopoiniea, HSMepeHHaa c Hcnoni>30BaHHeM 
MeTo^a TOKOBHxpeBoro KOHxpoira npn 120kTii; He Mei-iee 3.4Cm/m. 
65 KpoMe xoro, TepMoo6pa6oTKy npotfyicxa Be^yT Ha Bos^yxe npH TeMnepaxype 

240-320°C. ITjiothoctb icaxo^HOH MaccBi Ha ocHOBe mioKCiim Mapramja cocxaBJisex 
2,7 - 2,9 r/ cm 3 . Ilpn nepBHHHOM pasp^e Kaxo.ua b hcboahom sjieicxpojiHxe pasp^Haa 
eMKOCTB cocxaBJiaex 270 MA-n/r b pacnexe Ha ^hokcha Mapramja, a npn 

UHKJIHpOBaHHH — flO 170 MA'H/r. 

70 

3aHBJiei-n-iBie KOHenHBie xapaKTepHCTHKH o6ycnoBJieHBi cjie^yiomHM: 

1. IIpii HacBinHOH nxtOTHOCTH AHOKCH^a MapraHi^a MeH&ineH 2,5 kt/am h 
cooTHOineHHH HacBim-ioH nnoTHocTH k yzjejiBHoii noBepxHocra MeHee neM 0.08 
npo5iBJiKiOTCH cjie^yioniiHe oxpHijaxejiBHBie 3(|)<|)eKXBi: 

- KaTo^Ha^Maca HMeeT iijioxhocxb MeHee neM 2.0kt/km 3 , 

75 - MaicpocTpyKxypa eJieKTpo^a <|>opMHpyexcs xaiciiM oGpasoM, hto nomoicaexcii 

nepBHHHas paspjmHaa cmkocxb. Ilpn xaKoii MaKpocxpyKxype ajieKipo^a He B03MO>KHa 
xaoEce BOCCxaHOBHxejiBHaa pa6oxa HcxoHHHKa xoica, noxoMy, hxo He AocxHraexcji 

3C]p4)eKXHBHBIH 33pHR KaxOfla. 3xO IIpHBO^HT K pe3KOMy CHII>KeHHK) pa3p2AHOH 
eMKOCXH HCXOHHHKa XOKa npH Il|HKJIHpOBaHHH . 

2. ripn HacHHHOM sece AHOKCH^a Mapramja, SojitmeM neM 2.9 kiV^m 3 h 
cooxHomeHHH HacbinHoro Beca k yzjejiBHoft noBepxHocxH oojiBineM 0,4, npoHBJuiioxcii 
cjieflyroiugae oxpHijaxejiBHBie 3(|)(|>eKXBi: 

- KaxcyjHaa Macca nnoxo rpaHyjinpyexcs, hxo He nosBOJiaex H3roxoBHXB 
KanecxBeHHBiH KaxoA h hcxohhhk xoKa Ha ero ocHOBe c HcnojiB30BaHHeM hsbccxhbix 
Mexo^oB. 

3. IIpH MaccoBoft AOJie ^HOKCH^a MapraHija MeHee 94% h sjieKxponpoBCOTiocxH 
MeHee 3.4Cm/m npoKBJunoxcji cne^yioiipie HeraxHBHBie 3<|)(|)eKXBi 3a cnex 
HeAocxaxoHHoro y,a;ajieHH2 KpHCxaJiJiH3an;HOHHOH BJiara H3 npo^yicxa h 
npeiiMymecxBeHHoro npeoSna^aHHH b npo^yicxe y-Mn0 2 MO.HH^HKau.Hn: 

- cHH>Kaexca nepBHHHaa pa3pa,o;HaK eMKocxt Kaxo^a; 
npoHcxoOTX pesKoe cHH>i<eHHe ipnoinpyeMocxH icaxo^a; 

- npoHcxoOTx cHHxceHne bcjihhhhbi pa3pH,a;Horo HanpJDKeHHa. 



80 



85 



90 



3AMEEUIIOIIJHH JIHCT (nPABHJIO 26) 



WO 2005/064710 PCT/UA2004/000057 

4 

4. npH MaccoBOH ao^g AHOKCHAa Mapramja 6ojiee 96% nposiBJunoTca 
cjie^yiomHe HeraTHBHBie 3(|)(|)eKTBi 3a cneT nepexo^a npoAyicra b naccHBHyio p- 
Mn02 Mo^H^PiKai^Hio: 

- CHHEcae-rcfl nepBHHHaa pasp^AHaa cmkoctb Karo^a 

- npoHcxoAHT pe3Koe na^eHHe n,iiKjmpyeMOCTH 

npe^jioKeHHtiH b ^aHHOM H3o6peTeHHH mctoa CHHTe3a OTOKCH,n;a Mapratma npn 

H3MCHCHHH KOHIjeHTpaiI,HH aSOTHOH KHCJIOTBI OT 38-44% B Ha^aJie npOIlieCCa CHHTe3a 

AO 23-26% - b KOHEte npoijecca CHHTC3a h nocjieAyJoiipiM pe>KHMOM TepMOo6pa6oTKH 
no3BOJiHeT nojiyHHTB npcniyKT - nopoinoK ^HOKcn^a iviapraHija c HHTerpanBHBiM 
HaGopoM Hacrau; ot 1-3 ao 60-70mkm, cooTHOineHHeM HacBHiHOH hjiothocth b ( 
kt/am 3 ) k y^ejiBHOH noBepxHocra (M 2 /r) AHOKCHAa Mapramja b npe,n;ejiax 0.08-0.40, 
KOH^HTpaijHeH AHOKCH^a MapraHu;a 94-96%, c 3(|)cj)eKTHBH0H 3JieKTponpoBOAHOCTBio 
noponiKa ^HOKCHfla Mapramja, H3Mep#HHOH mctoaom TOKOBHxpoBoro Konrpojis npn 
nacTOTe 120 Mru; He Menee 3,4 Cm/m, hto oSecnenHBaeT bbicokhc pasp^AHBie 

XapaKTepHCTHKH HCTOHHHKa TOKa C KaTO^OM Ha erO OCHOBe 

IIpHMep 1. 

B THTai-ioBBiH peaKTop oSteMOM ao nepeTOKa 1am 3 c MexaHHHecKOH MeniajiKOH 
3anHBaiOT 0.4-0. 8am 3 B30thoh khcjiotbi KomjeHxpaijHeH 38 - 44% h A03HpyioT 
pacTBopBi HHTpaTa MapraHii;a npn xeMnepaType 80-100°C. PeatcAHOHHyio cMecB, 
coAep^EcamyK) TBepABiH ahokcha MapraHija, *iepe3 nepeTOK otboaht b OTAeJiBHyio 

eMKOCTB H (jjHJIBTpyiOT. IlpOIjeCC BeAyT AO AOCTH^KeHH^ KOffljeHTpaiJHH a30THOH 
KHCJIOTBI B peaKIJHOHHOH CMeCH paBHOH 23-26%). O T(|> H JIBTp OB aHHBIH npOAyKT 

npoMBiBaiOT h HeHTpanHsyioT ot ocTaTKOB a30THOH khcjiotbi, cyniar npH 105-140°C . 
Ilpn 3tom nacBinHa^ njioTHOCTB nojiy^iaeMoro nopoinKa cocraBJiaeT 2.5-2. 9kt/am 3 npn 
HHTerpaJiBHOM pacnpeAejieniiH HacTHu; no pa3Mepy ot 1-3 ao 60-70 mkm. 

npHMep 2. 

nojiyneHHBiH b npHMepe 1 ahokcha MapraHu;a noABepraiOT AaJiBHeHineH 
TepMoo6pa6oTKe npn 240-320°C ao coAep>KaHHH AHOKCHAa MapraHija 94-96%. Ilpn 

3T0M 3 (J) ^) CKTHBHaa 3JieiCTpOnpOBOAHOCTB nopOHIKa, H3MepeHHaa MeTOAOM 

TOKOBHxpeBoro KOHTpojis npH nacTOTe 120 MTq (MI1K 7 GO IN 27/02,27/06,27/22 N° 
543 54 A onySji. 17.02.03. EioJi.Na 2 ) cocxaBJiKeT He MeHee 3.4 Cm/m 
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IIpHMep3. 

125 noJiyneHHBiii ahokcha Mapranija CMeniHBaiOT c 3JieKTponpoBO#HOH ^oSaBKOH b 

BK^e CMecH ca>iai h rpacJ)HTa c ^oSasJieHHeM CBH3yK>m;ero 4>TopnnacTOBOH cycneH3HH 
hjih noJiHBHHJi^eH^TOpH^; (IIB^O). nojiyneHHyio KaTOAHyio Maccy HaHoc^T Ha 

TOKOnO^BOA B BH^e CeTKH HJIH <J)OJIBrH H3 HepXCaBeiOHjeH CTaJIH, aJHOMHHHH HJIH 

THTana. ITjiotho ctb KaTo^Hoii MaccBi nocjie H3roTOBJieHHfl KaTo^a cocTaBJiaeT 2,7-2,9 
130 r/cM3 ' 

H3rOTOBJieHHBIH KaTO^ M03KCT 6BITB HCnOJIB30BaH B nepBHHHBIX H BTOpHHHBIX 
JIHTHeBBDC HCTOHHHKaX TOKa. 3TO HJIJHOCTpHpyeTCfl IIpHM ep 3MH HIDKC. 

npHMep 4. 

H3roTOBneHHBra b cooTBeTCTBHH c npHMepOM 3 K&TOR nocjie cyiHKH noMemaioT B 

HeBO^HBIH 3JieKTpOJIHT ? B KOTOpOM npOBOAflT HCnBITaHHH KaTO#a — H3MGp5nOT 

pa3pH,zi;Hyio gmkoctb h pa3p5mHoe HanpaaceHHe. HfeMepeHHfl npoBo^iiT b 
xpex3JieKTO r n;HOH iineHKe, b KOTOpon paSoHHM hbjikgtc^ HCCJie^yeMBiH 3JieKTpo,n; Ha 
ocHOBe AHOKCH^a MapraHija, a BcnoMoraTCJiBHBiM h cpaBHeHHfl — jiHTHeBBie 
ajieKTpOABi. IIpH pasp^me Karo^a pasp^naa cmkoctb Ha nepBOM mncne cocTaBJuieT 
270 mA.h/t Karojxa, npn pa3p#£e Ha btopom h nocjie^yiomHX 80 mnoiax pa3p^AHaH 
eMKocTB cocTaBJiaeT ot 170 ao 145MA.n/r 

npHBeu;ei-iHBie npHMepBi HJiniocTpHpyioTCH Taioice pe3yjiBTaTaMH, 
np e ACTaB JieHHBiMH b TaojiHijax 1, 2. 
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KaK cjie^yeT H3 npHBe^eHHtix npHMepoB, ahokch;!; Mapramja c yKa3aHHBiMH 
xapaKTepncTHKaMH no3BOJiaeT nojiynnTB xexHHHecKHH pe3yjiBTaT 3 saKjno^acaiorniHHC^ b 
^ocTH^eHHH bbicokhx pa3pa,u;HBix xapaicrepHCTHK nepBHHHoro h nepesapjiacaeMoro 

JIHTHeBOrO XHMHHeCKOrO HCTOHHHKa TOKa C HeBO^HBIM SJieKTpOJIHTOM. 



Ta6jiHcu;a 2 



TeMneparypa 
TopMoo6pa6oTKH 


PeHTreHO<|>a3HE>iH 

COCTaB 


Co^epacaHHe 

flHOKCHfla 

Mapramja 
(%) 


YflejiBHaa 

eMKOCTB 1 

ijHKJia, 
MAi/r 


y^iejiBHaa cmkoctb 
npn 

HHKJIHpOBaHHH, 

MAn/r 


200 


y- Mn02 


94 


240 


150 


250 


Y, p - Mn0 2 


95 


270 


180 


300 


y, P - Mn0 2 


95 


270 


180 


350 


p - Mn0 2 


94 


230 


120 
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(DopMyjia ii3o6pereHiifl 



10 



15 



20 



25 



1. ^hokcha Mapramja KaroAa jihthcbbix hctohhhkob Toica, nojiyneHHBiH 
nyTeM okhcjichhs HHTpaTa MapraHija xJiopaTOM i-iaxpHH b cpe^e a30THoft 
khcjiotbi npn HarpeBaHHH c nocjie^yiomHM oTAejienneM ot peaKipioHHOH 

CMeCH H TepMO06pa60TK0fi 3 OTJIHHaiOmHHCK TeM, HTO KOHI^eHTpai3,HIO 

a30THOH khcjiotbi b npoijecce cHHTesa H3mchhiot ot 38-44% b Hanajie ao 
23-26% b KOtme npouecca, npnneM HacBmHaa iijiothoctb AHOKCHAa 
MapraHu;a cocTaBjraeT 2.5-2.9 kit^m 3 c HnrerpajitHBiM pacnpe,n;ejieHHeM 
nacTHu; no pa3MepaM b npe^ejiax ot 1-3 ao 60-70 mkm, a ero acjx^eKTHBHaji 
sjieKTponpOBOAHocTt He MeHee 3.4Cm/m. 

2. ,ZJhokcha Mapramja no n.l, OTJiHHaiomHHcs TeM, hto cooTHomeHHe 
HacBHiHOH nnoTHocTH b (kt/am 3 ) k yAeJi&HOH noBepxHocTH (m 2 /t) 
AHOKCHAa MapraHHja i-iaxoAHTCfl b npeAeJiax 0.08 — O.40 . 

3. ^hokcha MapraHn;a no n.l, ouiHHaiomEHca TeM, hto ero 
TepMoo6pa6oTKy npoBOA^T Ha B03Ayxe npn TeMiiepaType 240-320* C ao 
nojiyneHHH AHOKCHAa MapraHija c KOHi^eHTpai^ncH 94-96% c 
OAHOBpeMeHHBiM o6pa30BaHHeM peHTreHO^)a30BOH CMecn y h (3 <f>a3 

4. ^hokcha MapraHi^a no n.l. ouiHHaiomHHC sl TeM, hto iijiothoctb 
KaTOAHOH MaccBi Ha ero ocHOBe cocTaBjiaeT 2,7-2,9 t/cm 3 

5. ^hokcha MapraHi^a no n.l. o t ji h h a io m h h ch TeM, hto npn 
nepBHHHOM pa3pflAe KaroAa Ha ero ocHOBe b HeBOAHOM aJiercrpoJiHTe 
paspHAHaa eMKocTB cocTaBjiaeT ao 270 mA.h/t b pacneTe Ha ahokcha 
MapraHia;a. 

6. ^hokcha MapraHiia no n.l. OTHHHaromaftca t e m, hto npn 
n;HKJiHpoBaHHH KaTOAa Ha ero ocHOBe b hcboahom 3JieKTpojiHTe pa3p£AHaH 
eMKocTB cocTaBjmeT ao 170 mA-h/t b pacneTe Ha ahokcha Mapramja. 
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